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Abstract

This paper describes the prevailing academic scenarios of senior secondary schools in Bauchi state with special references to students’ poor performance in mathematics. The research instruments used to collect data was the questionnaire which had both close ended and open ended questions. Correlation and regression analyses were used and analyzed the data. Investigation of prevailing education scenario revealed wide variations of academic environment, managerial statuses of the school (school-based factors), teacher-related factors as well as students' related factors seem to be major factors influencing academic performance as they were found out to be positively correlated with students' poor performance. These include students' negative attitude toward mathematics, fear and anxiety of mathematics, inadequately qualified teachers, poor teaching methods, inadequate teaching materials, and inadequate supervision of teachers by the authority, overcrowded classes were some of the causes of poor performance in mathematics in the study area. The study also revealed that students attributed their failure mainly to lack of material resources, poor teaching methods, bad teacher behavior and poor grounding in the subject at lower levels as well as their fear of the subject. It is anticipated that the findings of this study will give curriculum developers new insights into emerging issues on performance and influence the Ministry of Education on policy formulation. The Ministry of Education should embark on serious in-service training for mathematics teachers, frequent supervision, and inspection by proper authorities.
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1. Introduction

Despite the relevance of mathematics, students still perform abysmally in the subject. This is evident as can be observed in students' performance in the subject in Senior School Certificate Examinations (SSCE) conducted by both the West Africa Examination Council (WAEC) and National Examinations Council (NECO) over the years. WAEC reports of (2000 – 2004) as recorded by Matawal (2012) showed that in 2000, 2001, 2002, 2003 and 2004, only 34%, 37%, 35%, 18% and 34% of the students passed mathematics at credit level and above respectively. The Head of the Nigeria National Office of WAEC, Dr. UyiUwadiae, corroborated this in the 2011 report, where only 38.93% of the candidates that sat for mathematics obtained credit and above (Vanguard Newspaper, 2011). The story is not any way different in the NECO examinations since its inception in 2000. 2010, 2011, and 2012 NECO reports released by the Registrar/Chief Executive Prof. Promise Okpala showed that in 2010, out of the 1,132,357 candidates that sat for mathematics, only 285,446 or 24.9% had credit and above, while about 756,868 or 66.84% obtained a pass and below (Wole, 2010). In 2011, only 3,356 or 0.28% had the distinction, and 295,961 or 24.86% had credit in mathematics out of the 1,156,561 that sat for the examination (Vanguard Newspaper, 2011). 


The report in 2012 Nov/Dec external examination according to Wole (2012) further showed that of the 75,245 candidates that sat for mathematics examination, only 41,228 or 54.79% had credit and above, with 31,996 or 42.51% obtaining a pass and below with the remaining results canceled. Furthermore, Reports of the Head of National Office of the West African Examination Council (WAEC) in 2011 shows that only 38.95% of the 1,540,250 candidates that sat for the examination obtained credit and above in Mathematics with a whopping failure rate of over 56.55% with 5.29% of the results withheld for various reports of alleged involvement in examination malpractice. Contrary to expectation, 2012 June/July NECO Registrar and Chief Examiners' report had it that, only 567,011 or 50.41% out of the 1,124,879 that sat for mathematics examination got credit and above with 418,351 or 37.19% failure rate (Wakaso, 2012). Thus, this study investigated the relationship between students' achievement in mathematics in Senior Secondary Schools in Bauchi state, but its weak point is that it failed to determine the influence of school-related variables, teachers’ variables as well as students’ variables which can aspire to the notion.

More scholars have a plethora of reasons for high failure rates in mathematics. For example, Vundla (2012) states that shortage of well-trained teachers, inadequacy of teaching facilities, lack of funds to purchase necessary equipment, poor quality textbooks, large classes, poorly motivated teachers, lack of laboratories and libraries, poorly coordinated supervisory activities, the negative role of public examinations on the teaching-learning process and inequality in education opportunities all hamper the smooth acquisition of mathematics knowledge.

2. Improving the Performance of Mathematics in Senior Secondary School Students 

There are many suggestions by researchers, teachers, students, and organizations and other stakeholders on education like National Mathematical Center on how to improve the performance of students in mathematics. 
Edukugho, (2010) quoted Chief Kieth Richards, Managing Director, Promasidor Nigeria Limited explained that the mathematics competition, a sponsorship on nationwide is part of its Corporate Social Responsibility (CSR) as a way of addressing the following: 

i. Changing the perception of Nigerian students that mathematics is a very difficult subject.
ii.  Reversing the negative statistics from WAEC showing a high failure rate in mathematics exams.
iii.  Enhancing the understanding that mathematics is the bedrock of technological inventions and growth. 
iv. Ensuring that students pass mathematics to facilitate admission for higher studies in numerate academic disciplines.
v.  Awakening a conscious interest for mathematics amongst pupils from their cradle age. 
vi. Creating a credible medium for identifying, encouraging and rewarding brilliance.

Mbugua, Kibet, Muthaa, and Nkonke, (2012) were of the view that mathematics performance of students can be improved by provision of proper staffing, teaching and learning materials, curriculum,  motivation and attitudes, and fees and levies. In another vein, Ojimba, (2012) suggested four strategies for improving the performance of students in mathematics as follows: groupings into students' ability during teaching of mathematics in the classroom; the strategy of constructivism should be imbibed in teaching mathematics, that is for students to learn and sustain their learning they must be in control of their learning. He also added that use of instructional aids and games as well as using computer-aided instruction are the strategies that can be used to improve the performance of students in mathematics.

In another development, Gitaari, Nyaga, Muthaa and Reche (2013) were of the opinion that ways of improving performance of students in mathematics include creation of positive attitude towards mathematics, administering of more examinations and quizzes, provision of adequate teaching and learning materials, motivation, completion of the syllabus in time, provision of adequately trained mathematics teachers, using variety of teaching methods as well as monitoring of lesson by the school administration. Karue and Amukowa, (2013) were of the opinion that provision of instructional materials, library, laboratory and other physical facilities, developing the good rapport with parents by the head teachers, reducing students and teachers ratio to manageable size are some of the ways of improving performance in mathematics. 

Therefore, it is clear that there are many ways that can be followed in order to improve the performance of secondary school students in mathematics, such as the provision of adequate facilities both teaching and physical, qualified mathematics teachers, developing positive attitude of students towards mathematics, involvement of parents in the education of their children, using proper methods of teaching the subject, organization of quizzes and competition among and between schools and so on.
3. Methodology

3.1 Sample

A sample is precisely a part of the population. A sample size is, therefore, the portion of the population that has been selected for as it saves time spent and reduces costs that would have been incurred if the whole population were to be used.( Boniface 2000). The population is 106,123 students from 690 secondary schools in Bauchi state of which about one and a half percent of them were randomly selected across all local government of the state. A total of 1592 questionnaires were administered out of which 1156 were fully recovered which includes 140 for school administrators, 159 for mathematics teachers and 857 for students. 
3.2 Instruments
Data were gathered using a questionnaire which was mainly made up of both open-ended and close-ended questions. The questionnaire was chosen because as Cohen and Manion (2011) observe, can reach many respondents who live at widely dispersed addresses and preserves anonymity which encourages greater honesty. However, as Anderson (2012) argues, the questionnaire has a low response rate and is inflexible in that it does not allow ideas or comments to be explored in-depth and many questions may remain unanswered.The questionnaire was designed based on three categories; school administrators’ questionnaire, mathematics teachers’ questionnaires and students’ questionnaire. This followed the recommended platform of a group of researchers, Ingvarson et al., (2004) from the Australian Council for Educational Research (ACER) which developed three sets of questionnaires to gather information about the effectiveness of mathematics teaching and learning in Australian secondary schools. The variables considered in these questionnaires were tried and tested (pilot survey) and believed to uproot factors perceived to influencing teaching and learning mathematics for secondary school students in Bauchi. This questionnaire was based on the extract from the work of National Board for Professional Teaching Standards (2002). The information gathered includes school profile, libraries and laboratories, time allocation for mathematics, frequent supervision, trained teachers, overcrowded class issues, and so on. For teachers, information on teaching qualification, training, instructional materials, teaching methods, e.t.c. For students, information on wrong perceptions about mathematics, fear and anxiety, peer group influence, laziness, and study habit, among others.
4. Result

4.1 School Related Factors

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.810a
	.656
	.638
	.296


	ANOVA

	Model
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	1
	Regression
	22.477
	7
	3.211
	36.729
	.000b

	
	Residual
	11.802
	135
	.087
	
	

	
	Total
	34.280
	142
	
	
	


Findings showed that there is a strong relationship between poor mathematics performance and school-based factors (R = 0.810). It is apparent that these factors interfere and instigate school-based factors as in the case of provisions of improvised instructional materials, inadequate libraries and lack of mathematics laboratories, insufficient time for mathematics on the time table, inappropriate timing for teaching and learning of mathematics, lack of frequent supervision of teachers by school authorities, large classes issues and inadequate number of trained teachers among others. That is to say; school-based factors explained poor mathematics performance with 65.6%. The combine influence of these variables and poor mathematics performance on mathematics is 63.8%. The result from ANOVA implies that there is the positive influence of these variables and the mathematics performance (P = 0.000 < 0.05). These variables greatly affect the performance of the students. It has a significant influence and hence, impact on the students’ academic life.

Many studies presented many causes of poor performance in mathematics among students. For instance, STAN, (2002) as cited by Ojimba, (2012) was of the view that prominent causes of poor performance in mathematics are; acute shortage of qualified professional mathematics teachers,exhibition of poor knowledge of mathematics content by many mathematics teachers, overcrowded mathematics classrooms,students negative attitude toward mathematics,undue emphasis on the coverage of mathematics syllabus at the expense of meaningful learning of mathematics concepts, inadequate facilities and mathematics laboratories.
In addition to the above causes of poor performance in mathematics, Vudla, (2012),Tshabalala and Ncube, (2013) was of the view that shortage of well-trained teachers, inadequate of teaching facilities, lack of fund to purchase necessary equipment, poor quality of textbooks, large classes, poorly motivated teachers, lack of laboratories and libraries, poorly coordinated supervisory activities, interference of the school system by the civil service, incessant transfers of teachers and principals, automatic promotions of pupils, the negative role of public examinations on the teaching-learning process and inequality in education opportunities all hamper the smooth acquisition of mathematics knowledge.

4.2 Teachers Related Factors (Mathematics Teachers)
	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.896a
	.803
	.795
	.185


	ANOVA

	Model
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	1
	Regression
	21.567
	6
	3.594
	105.166
	.000b

	
	Residual
	5.298
	155
	.034
	
	

	
	Total
	26.864
	161
	
	
	


The result showed a strong and positive relationship between poor mathematics performance and teacher related factors with (R = 0.896). It is seen that R-square is 80.3% of the total variation that is explained by the changes in the independent variables. Teacher-related factors such as negative perceptions about mathematics, inadequate training of teachers, lack of professional qualifications, inappropriate methods of teaching, inadequate use of instructional materials and inability to communicate well explained poor mathematics performance with 80.3%. R – Square change is 79.5%. This shows that there is a positive influence of these variables and the mathematics performance as shown from the result on ANOVA where the ‘P' – value is less than 0.05 (P = 0.000 < 0.05).

	Coefficients

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	2.368
	.064
	
	36.794
	.000

	
	Negative perceptions about mathematics affect poor mathematics performance
	-.050
	.043
	-.142
	-1.156
	.249

	
	Inadequate training of mathematics teacher affect poor mathematics performance
	.184
	.062
	.503
	2.973
	.003

	
	Lack of professional qualification of mathematics teachers affect poor performance in mathematics
	-.173
	.055
	-.470
	-3.177
	.002

	
	Inappropriate methods affect poor performance in mathematics
	.031
	.036
	.103
	.851
	.006

	
	Inadequate use of instructional materials affect poor performance
	-.097
	.063
	-.284
	-1.537
	.001

	
	Inability to communicate well affect poor performance
	-.194
	.050
	-.609
	-3.901
	.000


All the predictors (variables under study) yielded significant beta weights with β1 = -0.05, β2 = 0.184, β3 = -0.173, β4 = 0.031, β5 = -0.097, and β6 = -0.194 respectively with their varied t – values. Result showed that inadequate training of mathematics teachers (0.003), lack of professional qualification of mathematics (0.002), inappropriate teaching methods (0.006), inadequate uses of instructional materials (0.001) and inability to communicate well (0.000) are all statistically significant as all their P- values are less than 0.05 (P < 0.05) in each case. This implies that there is the significant effect of these variables on poor mathematics performance.

We must agree that both ideas and theories are necessary for teaching and learning and as expressed by Dewey (1929) and Duschi (1990), the two interact and influence each other significantly. The issue of effective management is what makes a difference between one teacher and another. Judith (2003) notes that if a teacher fails to have a clear sense of the full dimensions of performance, ranging from poor or unacceptable to exemplary, he or she will not be able to teach students to perform at the highest levels or help students to evaluate their performance.Some teaching methods involve the learners more than others and sometimes even add meaning to everyday life (Barbosa et al., 2004). A study posits that most science teachers do not possess the prerequisite knowledge needed for activity- based learning (Nwosu, 2004; Johnson, 2004). The consequences of this are that the most prevalent method of teaching has been the talk and chalk (lecture) method (Ezeliora, 2004).


Achor (2008) pointed out some teaching modes as learner – centered, interest arousing and activity oriented which impact positively and influence learners’ performance which includes conceptual change strategy, concept mapping, guided discovery and experiment and demonstration methods. He added that most are regarded as modes of instruction (teaching strategies) as teachers are required to employ a number of them while teaching.Teachers who are professionally qualified and autonomous are more likely to be more academically productive (Nelson and Miron, 2009). Students are unlikely to learn unless they are somehow involved in the process of learning; they seldom learn much when they are treated as simply as passive receptors. (Obodo, 2012). It is found out that some teaching strategies could be more facilitative than others regarding giving instruction (Barbosa et al., 2004; Longjohn, 2009; Ogbeba, 2009; Umoren and Ogong, 2007).


4.3 Students’ Related Factors
	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.894a
	.800
	.798
	.183


	ANOVA

	Model
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	1
	Regression
	113.845
	7
	16.264
	486.534
	.000b

	
	Residual
	28.480
	852
	.033
	
	

	
	Total
	142.326
	859
	
	
	


The result from multiple correlations shows a strong relationship between poor mathematics performance and students' related factors with (R = 0.894). Some of these factors considered under this study include wrong perceptions about the subject, fear and anxiety, peer group influence (negative), laziness towards class work or assignment, inability to allocate time for studying mathematics, lack of good study habit and lack of motivation to learn mathematics among others.The coefficient of multiple determinations, R – square, is 0.800. That is to say, 80% of the total variation is explained by the changes in the independent variables. This implies that students' related factors (wrong perceptions about mathematics, fear of mathematics, peer group influence, laziness towards class work or doing an assignment, inability to allocate time for studying mathematics, lack of good study habit and lack of motivation) explained poor mathematics performance with 80%. A multiple regression analysis was carried out to ascertain the combine influence of these variables and poor mathematics performance. 


	Coefficients

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	2.172
	.027
	
	79.671
	.000

	
	Wrong perceptions about mathematics affect poor performance
	-.229
	.032
	-.633
	-7.058
	.000

	
	Fear of mathematics affect poor performance
	.264
	.031
	.681
	8.553
	.000

	
	Peer group influence (negative) poor mathematics performance
	-.037
	.036
	-.108
	-1.016
	.310

	
	Laziness towards class work/ doing assignment in mathematics affect poor performance
	-.470
	.044
	-1.459
	-10.620
	.000

	
	Inability to allocate time for studying mathematics affect poor performance
	.090
	.033
	.284
	2.736
	.006

	
	Lack of good study habit affect poor performance
	-.009
	.051
	-.028
	-.182
	.005

	
	Lack of motivation to learn mathematics affect poor performance
	.133
	.055
	.399
	2.425
	.016


The number of variables (independent variables) that form the basis for this research has a significant effect towards academic settings in Bauchi, which yielded significant beta weights with β1 = -0.229, β2 = 0.264, β3 = -0.037, β4 = -0.47, β5 = 0.09, β6 = -0.009 and β7 = 0.133 respectively with their varied t – values. Result showed that wrong perceptions about mathematics (0.000), fear of mathematics (0.000), laziness towards class work or doing assignment (0.000), inability to allocate time for studying mathematics (0.006), lack of good study habit (0.005) and lack of motivation (0.016) are all statistically significant as all their P- values are less than 0.05 (P < 0.05) in each case. This implies that there is a significant effect of these variables on poor mathematics performance.

Students negative attitude toward mathematics, fear or anxiety, inadequate qualified teachers of mathematics, poor teaching methods, insufficient mathematics teaching materials, overcrowded or mathematics classes, lack of libraries and mathematical laboratories, lack of supervision and inspection of mathematics teachers as well as lack of parental participation in the education of children are some of the main causes of poor performance in mathematics among public senior secondary school students in Bauchi state. This is in line with the findings of Bakare, (1994) in Asikhia, (2010), Vudla, (2012) in Tshabalala and Ncube, (2013), STAN, (2002) in Ojimba (2012), Shield and Kelly, (1999) in NEID, (2010), Wikipedia Free Encyclopedia, (2014), Attwood, (2014) and Karue and Amukowa, (2013) who found out that students' negative attitude toward mathematics, anxiety, and fear of mathematics, poor teaching methods, inadequately qualified mathematics teachers, large classes, lack of libraries and laboratories as well as lack of parental participation in the education of the children are some of the main causes of poor performance in mathematics.
The information from this study revealed that the majority of learners opined that mathematics is (naturally) a difficult subject. This means that they have a fear of the subject. An attitude like this one does not help the learners in the quest to acquire knowledge on this subject. As Francis (2017) posits, if a student has a positive attitude towards mathematics he or she will not only enjoy studying it but will also derive satisfaction from the knowledge of mathematical ideas he or she gains. As Umameh (2011) argues, there is a good deals research evidence to suggest that the more time and efforts learners invest in the learning process and the more intensely they engage in their education, the greater will be their growth and achievement. The study also revealed that teachers used learning methods that learners did not easily follow when teaching mathematics. This result tallies with observations by Soer (2009) who states that the teacher needs to communicate this knowledge in a clear and informative manner. Teachers need not complicate one's delivery of lessons in mathematics by using language that is beyond the scope of the learners. This will succeed in frustrating the learners rather than making them enjoy learning the subject. 


Results from this study also revealed that respondents felt that the subject was not inappropriately timed and as such the environment was not always stimulating for them to enjoy the teaching and learning of mathematics. As Salman (2010) observes, most mathematics teachers do not make the teaching of mathematics practical and exciting, and this leads to negative attitudes to mathematics by students. The study also revealed that the majority of the respondents indicated that their teachers were not competent enough to teach mathematics. This observation is in line with findings from Nyaumwe et al. (2004) who found that some of the methods teachers used to teach mathematics did not help students develop conceptual understanding of mathematics.

For Bush (2009) students bring to the instructional setting their abilities, motivational propensities, personal background; home background, community values and these can mar or make or supersede teachers’ intervention of whatever ability. Francis (2017) posits that is a student has a positive attitude towards mathematics, he or she will not only enjoy studying it but will also derive satisfaction from the knowledge of mathematical ideas he or she gains. Obodo (2012) explains further if a student has a positive attribute towards mathematics, he or she will be interested in its teaching and learning.For Salman (2010), most mathematics teachers do not make the teaching of mathematics practical and exciting, and this leads to negative attitudes to mathematics by students. Sidhu (2006), states that the elements of novelty, usefulness and sheer intellectual curiosity are the primary stimuli, for the awakening and maintaining the students' interest in mathematics.


5. Conclusion

i. The factors under investigation (school-based factors, teachers' related factors, and students' related factors) have in one way or the other influenced mathematics performance and hence has a significant impact on students’ academic pursuit in Bauchi state.
ii. Most students attributed their failure mainly to lack of material resources, poor teaching methods, bad teacher behavior, and poor grounding in the subject at lower levels as well as their fear of the subject among others.

iii. The findings of this study will give curriculum developers new insights into emerging issues on performance and influence the Ministry of Education on policy formulation.
iv. The Ministry of Education should embark on serious in-service training for mathematics teachers, frequent supervision, and inspection by proper authorities.
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